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MEASUREMENTS O F  SOLAR AND SKY RADIATION. 

By HERBERT H. I ~ M D A L L .  

[nlltlrw’s ahtract.] 

This paper detccrihca different met.hoiIs of nicimuriiig the iiittwity 
of solar radiation and t,ypw of aplitrratus employed, awl also recnrdiiiy 
ai, aratus for obtaining continlions records of the t,ot:rl solar m t l  sky 
r;irLion reveivsil oii :I liorixoiital surfact.. 

JIeasurenienta mule at different sbrtioiin of t . 1 1 ~  \\-e:rtliinr I3urnru arc 
sumniarized: and t.hoRs for IVmhingtori :hrc discussed briefly. l’lic 
following are :niiniig t.he Inore iniprt.mil. ImiiitN devolopwl : 

The absolute iiionthly iilaxiiiia of snlor r:ttli:ition iiiteiiail.ies. i i i ~ w -  
wed about. noon on a surfwe norinal to the direction of iiiciileiii*p oi 
the solar rays. vary but little t.hiwughout the year at IV:tshingtnii. 
Hhow minimum values in the suniiner at Banta Fe. N. ICcs.. nnd irt. 
Madison, \Vis., show a maximum in the early spring aud a iiiininiuin in 
summer. 

1Vit.h a clear sky the claily totals of solar and sky radiation receivetl 
on a horizontd surface at Washington esceetl 7.50 g.raiii-calories per 
square cent,imeter early in .Tune and are but 1itt.le in escess of 300 
dor ies  in the latter part of December. The nverihge daily iiiiiounts 
at these two seasons. inrluding all sorts of werther. are i0 per cent and 
-55 per cent, respectively. of what is received on rlear days. 

Froin March 10 to September 10 the hwt  received from thr sun snd 
sky on clear days on each square meter of horizontal surface is equiva- 
lent to the energy required to run twenty-five 4O-wttt elertric lampH 
for 7 hours. 

c 
MONTHLY STORM FREQUENCY IIP TEE UNITED STATES. 

By 0. J. KULLMER. 

.4 brief summary of the author’s previous work on the slijrili fre- 
quency of the United States is given. The present investigation covers 
the 30-year period 1883-191’. and furnishes a 30-yenr i i l ~ p  of the dia- 
t,ribution of stornis for each niont,h and also three :lO-yesr maps for ewh 
month coverin the same eriod. A conipariison of the three l0-vear 
periods shows tke extent o?variability of storm frequency am1 discfmes 
a remarkable constancy of the general stonn m a ,  increased atorrniuesa 
intensifying areas of normal hi h frequency. From a discussion of t.he 
figures for western Canada an! €or the Southwestern Btntes, the twn- 
clyion is reached that an actual change has taken place in those 
regions. A general progressive southerly shift of the storm area is 
revealed by a detailed study of the abrupt northern boundary of the 
storm area. 

PBXSEHT CONDITION O F  YETEOROLOaY AND SEISMOLOGY LH =OH- 
DUBAS. 

By Lms LANLIA. 

[Author‘s abstract.] 

Under the heading of present conditions the aut,hor descriiiea the 
geographic posit.ion of the Republic of 1Iondur:ls end the atmospheric 
Ehenomena of that country, such .w rainfall. fro&. fog, hail. mist. riin- 

ow, lightning, winds. met,eorites. giving important dnta concerning 
each one. 

In the second part of this paper. entitled “Pdanologirnl Phenoni- 
em.” the aut,hor seta fort,h the most. important phenomena in this field 
which have occurred in Central America. such 3s t,he eruption of 
Cosiguina, which took place January 3, 1835. 

The author then describes tho only met.eoroln.$c;i.l Pbt.ion in Hontln- 
ram. This st.ation is sit,uatecl in Chiay.agiiela. 1 4 O  fi’ N. alid s 7 O  15 \Ir. 
It is located st an altitude of 914 niet,erN above SKI level. 

t17ith reference to the needed stations tho aut,hor is of the opinion 
that four nieteorologkal and sekniological shtions distributed :w 
widely ae possible would be sufficient. 

The last part of the paper contains a table of meteorological doh  
collected by the Observatory of Camayagiiela during the month of 
July, 1915. 

THE CLIMATE O F  CUBA. 

By MARIANO GUTIERREZ-LANZA, 6. J. 

[Author’s abstract .] 

After some .pnexal considerations with reference to the bcnefita of 
atmospheric circulation and tho laws governing it, the author observes 
that one of the best points from which to study meteorology is the city 
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of Habana, situated 011 the border of the tropical zone between the 
eqiiatorial and polar regions, where the atmoslheric circulation takee 
its rise and reccives it,s greater ini ulse. A t  t IS point is situated the 
observatory of t,he Colle of Befin. which is about to conclude 58 
yeam of vwv coinpletc ogervations which constitute the basis of the 
present. stu;ly. 

The st,urly of [.he inat,erial with wliicli the nppr properly deals is 
lirweiled by t.liree itiiport.ant i:hnpt.ers. T n  tke first the ogra hic 
piisit.ion of ( ‘iiha is given. t.lw vnnliguration of t.he p n n c r  wit{ ita 
i i ioi i i i t ibi i i  ;tiid river evsteins, is described ani1 the general ocean and 
:hi.iims hrriv i.urrent.n whirh affevt t.he climate of t.hf! island itre men- 
tiniicvr I n  t.lic arcontl ir imtiiplrt,c rrltition is given of the series of 
ohscw:ttii,iis iii;idc iii ( ‘ubu: that is. all the exiating inateriala which 
w r w  :w :I ti:& for t.he study of the dinlate of (‘uba. In the third pre- 
linliiinry chapter t.he c+x.uiiistuncvs which give value to the collection 
(if the obarrvat,ory of Helen are set, forth. since t.hose data have furnished 
the inateriala for t.he construction of t.he hbles and curves coptained 
in this pnper. The geographic of the observatory, its situa- 
tion within the rit of Habans. t e conditions under which the instru- 
iiienta are cqiosek triicl the quality of t,he sune. the hours of daily 
observat.ions and t,he phenomena noted. together with an outline of 
the history of the changes which have occurred in the form of a publi- 
catiou of the obaervations from the foundation of the observatory. up 
to the resent time. all are included. 

The {ody of the st,udy t,reats principally of the climate of Habana. 
Here the following climatic factors are considered separately: Atmoe- 
pherir. pressure, temperature in the shade. relative humidity, vapor ten- 
sion. rainfall, and the laws of the revailing winds. The study of these 
factors is accompanied by four tabes for earh one, three of which show 
the daily Variation in each phenomenon and the fourth the most d e n t  
data of the same. Furthermore. curves showing the daily variation in 
each month of the year as well aa the annual variation have been con- 
structed. The study contains likewise a plate showing the curve of 
the annual variation in atmospheric preseure in other islands of the 
West Indies. This plate shows clearly the existence of a second 
abnormal barometric maximum for .July. 

Rainfall in Hahana and its distribution form an interesting part of 
the etudv. In tabular form a romplete history of rainfall in the Cuban 
c:.apit,al from IS59 to 1914 is given. In another table general data of 
im ort,ance with reference to precipitation are given. To these ere 
adzed two others, one of which is graphic, of the anniral rainfall of the 
whole perind. Finallv the physical lama of winds are studied. The 
study is accompanied hy a table which indicat.es the relative frequency 
of the various diredons of the prevailing winds in Habana. m e  daily 
average velocity of the wind for each month is given. 

In a supplement to his study the author treats briefly the climatic 
factors, atmospheric preseure. temperature, rainfall, and winds at a 
number of stations distributed throu hout the island. Tablea showing 
monthly md annual average of the frat three factors mentioned above 
are even. 

BOLIVIAN METEOROLOGY. 

By CONSTANT LURQUIN. 

[Anther's abstract.] 

The present repnrt on metenrologv in Bolivia is a memoir that 
relates to the last subjert indicated in the subsection of meteorol 
of the Second Pan-Amerivan Srientific Congress. This work h a a x  
its o1Jjet.t to make known, m far as possible, the present organization 
of meteorology in Bolivia. Also to indicate the preasing needs that 
demand a rational study of nieteornlo_=iral phenomena. 

The following suhjerts are ronsidered in this report: 
I. IIeteornlogil*al stations: (1) Geographic cmnlinates and height 

aiinve sea level, (2) publications of the results of the observations, (3) 
entry of ol)smations. (1) meteorological phenomena observed. 

IT. Bolivian mctmrology: (1) Official projert for a national meteoro- 
lngical service. (2) telegraphic. informahon. 

111. Conc.1~iaioii-Supplemeiits: (1)  A list of the studies published 
hy the staff of the meteorological section of the Sucre Medicd Institute, 
(2) meteorological documentary. 

The author presents to the congress the following proposition relative 
to ihe  Pan-American to ic of Section 11. 

Havlng in view thegenefits and utilities that a d e t d l d  study of 
tho atmospheric phenomena would brine to the nations of the South 
American Continent and to science in all ita branches. and the conven- 
ience of verifying this study according to a scientific rogram for the 
progress of American meteorological science, the 8econfPan-American 
Scientific Congress decide unanimously that each American Govern- 
ment that haa not a t  present estahlished a meteorological service ihould 

.do so, provided with all the indispensable instruments for direct read- 
ing, and ala0 of double registry apparatus of each one of the meteom 
logical elementa.” 

. 


